ABSTRACT
Complicated acute appendicitis, (perforation, gangrenous appendicitis, intraabdominal abscess, plastron formation and generalized peritonitis) may be detected in 20 to 30% of all appendicitis patients. [2] It is related with increased risk of morbidity and mortality. Complicated appendicitis is associated with increased rate of wound infection, intraabdominal abscess, and postoperative ileus. Due to these serious problems, early diagnosis of appendicitis is mandatory in order to prevent these complications.
The aim of this study was to establish the diagnostic value of leucocyte count and neutrophil percentage in both diagnosing simple appendicitis and predicting complicated appendicitis.
MATERIALS AND METHODS
The patients who underwent appendectomy with a clinical diagnosis of AA between January 2011 and December 2012 were studied retrospectively. The diagnosis of AA was established by medical history, physical examination, white blood cell (WBC) and neutrophil counts, and imaging tests including ultrasonography and abdominal computed tomography.
INTRODUCTION
Appendicitis is the most common acute surgical disease of the abdomen. Patients with acute appendicitis usually present with typical abdominal pain and physical findings include right lower quadrant tenderness, rebound tenderness, and muscle guarding. The clinical diagnosis of acute appendicitis (AA) can be difficult especially in females of child bearing age, children and the elderly. Negative appendectomy rates may reach up to 20 to 30%. [1] Blood samples were obtained from the patients at the time of admission. Demographic findings, symptoms, signs, WBC and neutrophil counts, surgical procedures, and histopathological results of the appendix examination were recorded. According to the results of histopathological examination of the appendix, patients were divided into 3 groups including Group 1 with normal appendix (negative appendectomy); Group 2 with uncomplicated inflamed appendicitis (catarrhal and phlegmonous appendicitis); and Group 3 with complicated appendicitis (perforated and gangrenous appendicitis, plastron formation). A positive WBC count was taken as being >10000 cells/mm 3 . Neutrophil ratio >70% was accepted as abnormal. Analysis of the data of total WBC count, neutrophil ratio, and physical findings (rebound tenderness and muscle guarding) was performed. Sensitivities, specificities, positive and negative predictive values of leucocyte count, and neutrophil ratio were calculated. SPSS 17.0 statistical program was used for statistical analysis. The groups were compared using t test for continuous variables and chi-square test for categorical variables. Mann-Whitney U test was used to compare nonhomogeneous groups in pairs. P value <0.05 was considered statistically significant.
RESULTS
There were one hundred and fifty-nine patients operated with the diagnosis of acute appendicitis in this study. There were one hundred and one male and 58 female patients. The demographic features of all patients were shown in Table 1 .
Simple appendicitis was detected in 82.4% of the patients and complicated appendicitis in 17.6% of all patients with acute appendicitis. Leucocyte count had low sensitivity and lower specificity values for diagnosing acute appendicitis (67.5 % and 36.3%, respectively). On the other hand, neutrophil ratio had a sensitivity rate of 60.1% and specificity rate of 90.9% (Table 2 ).
There were no age differences between Groups 2 and 3. Complicated appendicitis was more common in male patients, which was statistically meaningful (p<0.05) ( Table 3) . Leucocyte count was statistically higher in patients with complicated appendicitis (p<0.05). Although neutrophil ratio was higher in complicated appendicitis, the difference was not statistically significant (p>0.05) ( Table 4) . ROC curves for leucocyte count and neutrophil ratio were shown in Figure 1 . AUC value was 0.596 for leucocyte count and 0.500 for neutrophil ratio. Leucocyte count was found to be a better predictive test for diagnosing acute appendicitis.
DISCUSSION
Acute appendicitis (AA) is a common surgical problem. About 7.0% of the general population suffers from appendicitis during their lifetime. It is most commonly encountered in young adults. The diagnosis of acute appendicitis is still a problem even in this modern era. The combination of history, physical examination, laboratory tests, and imaging studies are used for an accurate diagnosis. Several diagnostic tests are used for appendicitis including leucocyte count, neutrophil percentage, C-reactive protein (CRP), D-Dimer, and Procalcitonin. [3] [4] [5] [6] However, today, there is no single laboratory test or imaging modality for diagnosing acute appendicitis with 100% sensitivity.
Leucocyte count is the most frequently used laboratory test in diagnosing appendicitis. It is found easily in every medical center. Moderate leukocytosis (15.000/mm 3 ) is usually the earliest event in the inflammation of the appendix. Leukocyte counts higher than 18.000/mm 3 can be related with complicated appendicitis. In several clinical reports, the range of sensitivity and specificity of WBC in the diagnosis of AA have been reported to be 67%-97.8% and 31.9%-80%, respectively. [7] In this study, both sensitivity and specificity of leucocyte count was found low for the diagnosis of acute appendicitis, being 67.5% and 36.3%, respectively. The very low ratio of specificity may be explained by small sample size of the negative appendectomy group.
Neutrophil ratio was also used as a laboratory test for acute appendicitis. In a retrospective study, elevated neutrophil ratio has been detected as a good diagnostic marker in acute appendicitis. The sensitivity of neutrophil ratio has been 60.1% and specificity 76.9% in diagnosing acute appendicitis. [8] In the present study, the sensitivity and specificity of neutrophil ratio was found 60.1% and 90.9%, respectively. According to these results, neutrophil ratio seems to be a better inflammatory marker in acute appendicitis.
Some reports have argued that neutrophil ratio is related with appendicular necrosis and perforation. A neutrophil ratio above 85% has been associated with advanced appendicular inflammation. [9] [10] [11] There was no statistically significant difference in the neutrophil ratio between simple and complicated appendicitis in this study. Therefore, neutrophil ratio was not a proper laboratory test to predict complicated appendicitis.
Al-Gaithy et al. [12] have studied four hundred and fifty-six patients with appendicitis while trying to determine the diagnostic value of leucocyte count and neutrophil ratio and the relation of these inflammatory markers with the severity of acute appendicitis. They have stated that leukocyte and neutrophil counts cannot be used as single diagnostic tests for acute appendicitis. These markers have low sensitivity and specificity. Leucocyte and neutrophil counts do not show the severity of appendicular inflammation, as well. Xharra et al. [13] have compared the diagnostic value of CRP, WBC and neutrophil count in acute appendicitis. They have reported that the diagnostic value of CRP is not significantly greater than that of WBC and neutrophil and CRP level is directly related to the severity of acute appendicitis. Shafi et al. [14] have studied leucocyte count, neutrophil ratio and CRP level in acute appendicitis. They have indicated that measuring these markers together can increase their specificity and positive predictive value in diagnosing appendicitis.
Complicated appendicitis is associated with perforation, gangrene and intraabdominal abscess formation. The main event to occur in complicated appendicitis is the perforation of the appendix. Thus, the risk factors for appendicular perforation should be reviewed. Barreto SG has studied five hundred and six patients undergoing appendectomy for risk factors causing perforated appendicitis and found that male and old patients over the age of 60 are at significantly increased risk of develop- ing perforated appendicitis and a delay in admission to hospital is a second risk factor. [15] Patients presenting after the second day of onset of their symptoms were found to be at significantly increased risk for perforation. Leucocyte count had no statistically significant role for perforated appendicitis. On the other hand, neutrophil count was related with the probability of perforation. CRP levels were also detected as an important marker associated with perforation. Complicated appendicitis rate was higher in male patients in our study. The difference was statistically significant. Leucocyte count was found another parameter associated with complicated appendicitis.
In conclusion, two inflammatory markers, leucocyte count and neutrophil ratio, were evaluated for the diagnosis of acute appendicitis. Neutrophil ratio had higher sensitivity and specificity for acute appendicitis. On the other hand, increased leucocyte count and male gender was found to be a risk factor for complicated appendicitis.
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